Abstract. Among non-alternating knots with n ≤ 12 crossings given in [1] Turaev genus is not known for 191 knot. For 154 of them we show that they are almost alternating, so their Turaev genus is 1.
In [2] the authors proved that all knots with at most n = 11 crossings, except knots K11n95 = 2 0.−2 −1.−2 0.2, K11n118 = 2 0.−3.−2 0.2, and K11n183 = 9 * .−2 : .−2 are almost alternating. For the knot K11n183 with the minimal DT code {{11}, {6, −14, 10, −18, 2, 22, 20, −4, 12, −8, 16}} , in the book [3] is shown that it is almost alternating, because it has almost alternating representation 8 * 2 0.2 0.−1.2 0.2 0, with the DT code {{12}, { −6, 10, 22, 18, 2, 16, 24, 20, 8, 12, 4, 14}} , and the status of the remaining two knots, K11n95 and K11n118 is still undetermined.
To a knot diagram D, Turaev associated a closed orientable surface embedded in S 3 , called the Turaev surface. The Turaev genus g T (K) of a knot K is first defined in [4] , as the minimal number of the genera of the Turaev surfaces of diagrams of K. We cite the description of Turaev surface and the definition of Turaev genus from [5] .
Every knot diagram D has an associated Turaev surface ΣD constructed as follows. Think of the diagram D as a subset of S 2 , which itself is a subset of S 3 . Replace the crossings of D with saddles so that the A-smoothing lies on one side of S 2 and the B-smoothing lies on the other side of S 2 . Replace the arcs of D not near crossings with bands orthogonal to S 2 . The resulting surface is a cobordism between the all-A Kauffman state and the all-B Kauffman state. The Turaev surface ΣD is obtained by capping off the boundary components of this cobordism with disks. Figure 1 . Diagram of the knot 8 19 = 3, 3, −2 and its corresponding Turaev surface [5] .
For every alternating knot, its Turaev genus is 0, and for every almost alternating knot it is 1 [6] .
Since every almost alternating knot K has the Turaev genus g T (K) = 1, Turaev genus is known and equal to 1 for all non-alternating knots with at most n = 11 crossings, except K11n95 and K11n118, for which is unknown. These results are given in the Knot Info (http://www.indiana.edu/∼knotinfo/) by C. Livingston and J. C Cha [1] .
All knots in this paper are given by their Knotscape symbol and in the Conway notation, where for knots derived from basic polyhedra is used notation from the program LinKnot http://math.ict.edu.rs/, which is used for all computations. Knots are also given by their DT-codes.
For the computations we used two methods: replacement of rational tangles with equivalent rational tangles with exactly one −1 elementary tangle, and the derivation of "source links" 1 with exactly one −1 tangle and their extension to larger almost alternating knots.
Looking for Turaev genus of non-alternating knots with n ≤ 12 crossings in the Knot Info [1] we conclude that it is unknown for 191 knot. From them, we succeeded to show that 154 knots are almost alternating by finding their explicit almost alternating representations. These knots are given in the first two tables, and for all of them Turaev genus is equal to 1. For the remaining 35 non-alternating knots with n = 12 crossings their Turaev genus is still unknown.
K12n508
(−2 − 1, 2 1 K12n176 {{12}, {4, 8, 14, 2, −18, 16, 6, 20, 22, −24, 12, −10}} {{17}, {4, 8, 14, 2, 24, 32, 6, 30, 26, 28, −16, 12, 34, 18, 20, 22, 10}} K12n204 {{12}, {4, 8, 14, 2, −18, −22, 6, 20, −10, 24, −12, −16}} {{17}, {4, 8, 30, 2, 22, 32, −18, 24, 26, 28, 34, 14, 16, 12, 6, 20, 10}} K12n257 {{12}, {4, 8, 16, 2, −20, 18, −22, 6, 12, −24, −14, −10}} {{13}, {4, 8, 18, 2, 22, −26, 20, 24, 6, 12, 16, 10, 14}} K12n258 {{12}, {4, 8, 16, 2, −20, 18, −22, 6, 12, 24, −14, −10}} {{13}, {4, 14, 26, 22, 18, 6, 20, 2, 10, 24, 12, 8, −16}} K12n281 {{12}, {4, 10, 12, −14, 16, 2, −22, 20, 24, 8, −6, 18}} {{17}, {4, 10, 12, 24, 28, 2, 26, 30, 34, 32, −16, 8, 14, 6, 22, 20, 18}} K12n282 {{12}, {4, 10, 12, 14, −16, 2, 22, −20, 24, −8, 6, 18}} {{13}, {4, 10, 26, 16, 20, 2, 18, 22, 6, 24, 8, 14, −12}} K12n286 {{12}, {4, 10, 12, −14, 20, 2, −18, 22, −6, 24, 16, 8}} {{17}, {4, 10, 12, 16, 26, 2, 34, 8, 32, 28, 30, −18, 14, 6, 20, 22, 24}} K12n299 {{12}, {4, 10, 12, −16, −20, 2, 18, −22, −6, 24, −8, −14}} {{15}, {4, 10, 30, 18, 24, 2, 28, 22, 26, 6, −12, 16, 8, 14, 20}} K12n316 {{12}, {4, 10, −14, 12, 2, 18, −20, 22, 24, 8, −6, 16}} {{17}, {4, 14, 24, 22, 20, 30, 2, 28, 6, 10, 8, −18, 32, 34, 12, 16, 26}} K12n317 {{12}, {4, 10, −14, 12, 2, 18, 20, −22, −24, 8, −6, −16}} {{15}, {4, 12, 18, −14, 26, 2, 30, 20, 6, 16, 8, 28, 10, 22, 24}} K12n319 {{12}, {4, 10, 14, −12, 2, −18, 20, 22, 24, −8, 6, 16}} {{14}, {4, 12, 24, −28, 16, 2, 20, 22, 26, 8, 14, 10, 6 −22, 8, −24, −20, −6, −12, −16}} {{14}, {4, 10, 24, 12, 18, 2, 20, 26, −22, 8, 14, 28, 6, 16}} K12n382 {{12}, {4, 10, 14, −18, 2, 22, 8, −24, −20, −6, 12, −16}} {{13}, {4, 12, 22, 14, 20, −16, 2, 8, 26, 10, 24, 6, 18}} K12n394 {{12}, {4, 10, −14, −18, −16, 2, 20, −24, −22, −6, 12, −8}} {{17}, {4, 14, 26, 32, 30, 18, 20, 2, 10, 28, 34, 8, 6, 16, −12, 24, 22}} K12n395 {{12}, {4, 10, −14, −18, 16, 2, −20, 24, 22, −6, −12, 8}} {{13}, {4, 10, −12, 22, 16, 2, 20, 18, 8, 26, 24, 6, 14}} K12n398 {{12}, {4, 10, −14, −18, −16, 2, 22, −24, −20, −8, 12, −6}} {{13}, {4, 10, 24, 20, −14, 2, 22, 26, 8, 6, 18, 12, 16}} K12n399 {{12}, {4, 10, −14, 18, 16, 2, 22, −24, 20, 8, 12, −6}} {{13}, {4, 10, 20, 18, 16, 2, 24, −12, 26, 22, 6, 14, 8}} K12n403 {{12}, {4, 10, −14, −18, 22, 2, −20, 24, −6, −8, −12, 16}} {{17}, {4, 16, 34, −12, 30, 20, 28, 24, 2, 32, 10, 14, 18, 6, 8, 22, 26}} K12n417 {{12}, {4, 10, −14, −20, 2, 18, −16, −6, 24, −22, −8, 12}} {{13}, {4, 12, −24, 16, 22, 2, 20, 6, 14, 26, 8, 10, 18}} K12n425 {{12}, {4, 10, −14, −22, 2, 18, −8, 20, 12, 24, −6, 16}} {{13}, {4, 10, 20, 12, 2, 18, −24, 22, 8, 26, 14, 16, 6}} K12n428 {{12}, {4, 10, 14, 22, 2, 18, 8, −20, 12, −24, 6, −16}} {{15}, {4, 12, 30, 26, 18, 2, −6, 20, 24, 10, 28, 16, 8, 22, 14}} K12n430 {{12}, {4, 10, −14, −22, −16, 2, 20, −24, −8, −6, 12, −18}} {{16}, {6, 14, 12, 30, 28, 24, 22, 20, 8, 10, −2, 4, 32, 18, 16, 26}} K12n434 {{12}, {4, 10, 14, −22, −20, 2, −18, 24, −8, −12, −16, −6}} {{13}, {4, 10, 12, 20, 22, 2, −26, 8, 6, 24, 16, 14, 18}} K12n436 {{12}, {4, 10, −14, −24, −18, 2, 22, −6, −20, −8, 12, −16}} {{13}, {4, 10, 16, 20, −14, 2, 22, 26, 24, 8, 18, 12, 6}} K12n440 {{12}, {4, 10, −16, 12, 2, 18, 20, 22, −24, 8, 14, −6}} {{17}, {4, 10, 26, 12, 2, 22, 24, 6, 34, 30, 32, 8, 14, 16, 18, 20, −28}} K12n444 {{12}, {4, 10, −16, 12, 2, 18, 22, 20, −24, 8, 14, −6}} {{13}, {6, 12, 20, −22, 16, 24, 2, 10, 8, 4, 26, 14, 18}} K12n450 {{12}, {4, 10, −16, −14, 2, 18, −22, −20, 24, −8, −6, −12}} {{17}, {4, 10, 24, 26, 2, 28, 8, 6, −22, 30, 32, 34, 14, 12, 18, 20, 16}} K12n453 {{12}, {4, 10, 16, −14, 2, 18, 22, −20, 24, 8, −6, 12}} {{17}, {4, 14, 20, 28, 26, 24, 2, 22, 32, 12, 34, 18, −30, 8, 6, 10, 16}} K12n459 {{12}, {4, 10, 16, −14, 2, 24, 22, −20, 12, 8, −6, 18}} {{17}, {4, 10, 20, 32, 2, 34, 6, 24, 28, 26, 12, 8, −30, 18, 16, 14, 22}} K12n463 {{12}, {4, 10, 16, −14, 18, 2, −22, 20, 12, 24, −6, 8}} {{17}, {4, 10, 22, 20, 24, 2, 6, 30, 28, 26, 12, 34, 8, −32, 16, 14, 18}} K12n465 {{12}, {4, 10, 16, 14, −20, 2, −18, 24, 22, −8, −12, 6}} {{17}, {−6, 14, 12, 16, 22, 26, 4, 2, 34, 24, 10, 32, 30, 8, 18, 20, 28}} K12n481 {{12}, {4, 10, −16, 18, 14, 2, 20, 24, −22, 8, 12, −6}} {{15}, {4, 10, 12, 24, 18, 2, 22, 28, 8, 26, −30, 6, 16, 20, 14}} K12n485 {{12}, {4, 10, −16, 20, 2, 18, 8, 22, −24, 12, 14, −6}} {{14}, {6, 22, 14, 16, −24, 20, 4, 28, 26, 10, 2, 12, 18, 8}} K12n486 {{12}, {4, 10, −16, −20, 2, 18, −22, −6, 24, −8, −12, −14}} {{14}, {4, 12, 20, −28, 16, 2, 22, 24, 26, 6, 10, 14, 8, 18}} K12n489 {{12}, {4, 10, 16, 20, 2, 18, −22, 6, 24, 8, −12, −14}} {{13}, {4, 10, 16, 20, 2, 18, 22, 6, 26, 8, 24, 14, −12}} K12n497 {{12}, {4, 10, −16, −20, 2, 24, 18, −6, 22, −8, −14, 12}} {{13}, {4, 12, −14, 16, 24, 20, 2, 18, 6, 26, 10, 8, 22}} K12n508 {{12}, {4, 10, −18, 12, 2, 16, 20, 8, −24, 22, 14, −6}} {{15}, {4, 12, 24, 22, 18, 2, 28, −8, 20, 10, 16, 26, 6, 30, 14}} K12n509 {{12}, {4, 10, −18, 12, 16, 2, −22, 8, −24, −6, −14, −20}} {{14}, {8, 10, 22, 16, 2, 24, 20, 28, 6, 26, 12, 4, −14, 18}} K12n510 {{12}, {4, 10, 18, −12, −16, 2, −22, −8, 24, 6, −14, −20}} {{13}, {4, 10, 20, −18, 16, 2, 22, 8, 14, 26, 24, 12, 6}} K12n519 {{12}, {4, 10, −18, −14, −16, 2, 20, −8, −24, 22, 12, −6}} {{13}, {4, 10, 24, 16, −20, 2, 22, 6, 8, 26, 14, 12, 18}} K12n520 {{12}, {4, 10, −18, −14, 16, 2, −22, 20, 12, −24, 8, −6}} {{13}, {4, 12, −24, 22, 6, 16, 2, 20, 26, 10, 14, 8, 18}} K12n521 {{12}, {4, 10, 18, −14, −16, 2, −22, −20, −12, 24, −8, −6}} {{17}, {4, 10, 26, 24, 16, 2, 6, 8, 34, 32, 30, 14, 12, 18, 22, 20, −28}} K12n524 {{12}, {4, 10, −18, 16, 14, 2, 20, 8, −24, 22, 12, −6}} {{14}, {6, 20, 14, 28, 22, 18, 26, 4, 24, 10, 2, −12, 16, 8}} K12n527 {{12}, {4, 10, 18, −22, −16, 2, −8, −20, −12, 24, −14, −6}} {{17}, {4, 10, 26, 12, 16, 2, 24, 8, 32, 30, 34, 14, 6, 22, 20, 18, −28}} K12n535 {{12}, {4, 10, −20, 16, 14, 2, −18, 24, 22, −12, −6, 8}} {{13}, {8, 14, 22, 16, −24, 20, 6, 2, 26, 12, 10, 4, 18}} K12n536 {{12}, {4, 10, 20, −16, −14, 2, 18, −24, −22, 12, 6, −8}} {{13}, {4, 12, 22, 18, 24, 20, 2, 10, 8, −26, 14, 6, 16}} K12n542 {{12}, {4, 10, 20, −24, −14, 2, 18, −8, −22, 12, 6, −16}} {{13}, {4, 12, 22, 18, 16, 20, 2, 10, 24, −26, 14, 6, 8}} K12n544 {{12}, {4, 10, −22, −14, 2, 18, −8, −20, 24, 12, −6, 16}} {{13}, {4, 10, 22, 14, 2, 18, −24, 6, 26, 12, 16, 8, 20}} K12n551 {{12}, {4, 12, 14, 18, −16, 20, 2, 24, −22, 6, 10, −8}} {{13}, {−4, 12, 16, 22, 24, 2, 18, 6, 26, 10, 8, 20, 14}} K12n552 {{12}, {4, 12, 14, −18, 24, −20, 2, 8, 22, −6, −10, 16}} {{13}, {4, 14, −22, 18, 16, 20, 26, 2, 24, 6, 12, 8, 10}} K12n557 {{12}, {4, 12, −16, 14, 20, 2, 8, −24, 22, 10, 18, −6}} {{13}, {4, 14, 20, 26, −12, 24, 2, 8, 22, 6, 18, 10, 16}} K12n559 {{12}, {4, 12, −16, 14, 20, 2, 18, 22, −24, 8, 10, −6}} {{17}, {6, 10, 22, 30, 32, 24, 28, 26, −12, 4, 34, 18, 16, 14, 2, 8, 20}} K12n561 {{12}, {4, 12, −16, 14, 20, 2, 18, 22, −24, 10, 8, −6}} {{17}, {6, 10, 22, 32, 30, 24, 28, 26, −12, 4, 34, 18, 16, 14, 2, 8, 20}} K12n562 {{12}, {4, 12, 16, −14, −20, 2, −18, 22, 24, −10, −8, 6}} {{17}, {4, 12, 26, 16, 14, 2, 24, 8, 6, 34, 30, 32, 10, 18, 20, 22, −28}} K12n563 {{12}, {4, 12, 16, −14, −20, 2, 18, −22, 24, −10, −8, 6}} {{17}, {4, 12, 34, 32, 22, 2, 26, 28, 24, 6, 10, 8, −30, 14, 16, 18, 20}} K12n567 {{12}, {4, 12, −16, 18, 14, 2, 20, 22, −24, 8, 10, −6}} {{17}, {4, 18, 22, 24, 26, −6, 34, 20, 2, 30, 32, 12, 8, 10, 14, 16, 28}} K12n568 {{12}, {4, 12, −16, 18, 20, 2, 8, 22, −24, 14, 10, −6}} {{17}, {6, 14, 26, 12, 24, 34, 2, 8, −22, 32, 30, 28, 4, 10, 16, 20, 18}} K12n569 {{12}, {4, 12, −16, 18, 20, 2, 10, 22, −24, 8, 14, −6}} {{14}, {4, 14, 28, 22, −18, 26, 2, 8, 24, 12, 6, 16, 10, 20}} K12n579 {{12}, {4, 12, 16, −20, 14, −22, 2, 8, 24, −6, −10, 18}} {{13}, {4, 14, 18, 22, 16, 24, 20, 2, 8, 26, −10, 6, 12}} K12n580 {{12}, {4, 12, −16, 20, 18, 2, 10, 22, −24, 8, 14, −6}} {{14}, {4, 14, 20, 26, 16, 22, 2, 24, −6, 28, 12, 10, 8, 18}} K12n584 {{12}, {4, 12, −16, −22, 14, 2, 18, 20, −24, 10, −8, −6}} {{17}, {4, 12, 26, 24, 14, 2, 22, 8, 34, 30, 32, 10, 6, 16, 18, 20, −28}} K12n589 {{12}, {4, 12, 18, −14, 16, 2, 20, −22, 10, 24, −8, 6}} {{17}, {4, 18, 26, 28, 30, 32, −8, 20, 2, 24, 6, 34, 16, 22, 14, 10, 12}} K12n594 {{12}, {4, 12, −18, 14, −20, 2, 8, −24, −22, −10, −6, −16}} {{13}, {4, 14, 18, 24, 16, 22, 2, 8, −12, 26, 6, 10, 20}} K12n612 {{12}, {4, 12, 20, −16, 18, 14, 2, 24, −22, 10, 6, −8}} {{13}, {−4, 14, 20, 12, 24, 8, 22, 2, 6, 26, 16, 10, 18}} K12n617 {{12}, {4, 14, −10, −18, −16, −24, 20, 2, −22, 12, −8, −6}} {{16}, {6, 14, 12, 24, 16, 20, 22, 28, 30, 32, 4, 2, 18, 10, −8, 26}} K12n618 {{12}, {4, 14, 10, −18, −16, 24, −20, 2, −22, −12, −8, −6}} {{17}, {4, 18, 30, 28, 26, 34, 32, 22, 12, 2, 14, 6, 10, 8, −24, 20, 16}} K12n619 {{12}, {4, 14, 10, −18, 16, 24, 20, 2, −22, 12, −8, 6}} {{17}, {4, 18, 22, 32, 30, 28, 20, 6, 24, 2, 14, 34, 8, 12, 10, −26, 16}} 
